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(57) Abstract: A process for preparing indolopyrrolocarbazole derivatives [I] by treating a compound [V] with a base in an inert 
solvent to prepare a compound [IV], reacting the compound [IV] with a compound [III] to prepare a compound [II], and deblocking 
the compound [II]; intermediates [II], [III] and [IV]; and a process for preparing compounds [IH]:[wherein Y 1 is hydrogen, C M 
altyl, phenyl, benzyloxymethyl, or aralkyl; R 1 , R 2 , R 3 , R 4 , R 5 and R 6 are each independently a hydroxyl-protecting group; R 7 and R 8 
are each independently hydrogen or a hydroxyl-protecting group; and X is an acid molecule]. The above process is a safe and easy 
industrial process for preparing indolopyrrolocarbazole derivatives [1] useful as antitumor agents. 
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* 1 rtf-T V * t? I Pl^tt 





EC 5Q ( A M) 




> 1, 0 0 0 




> 1, 0 0 0 


mm [b] ) 


0.6 8 


Jfctfcfll Ub&m [c] ) 


0.18 



fc*5, htf^y/y— £llMR£ttH:3 3/^!), (Yoshinari 
, T) f), ^t^t-'Dt-f (Cancer Research) I55| 
5 l 3 l OH (l 9 9 5¥) lcR«©:£ftfcJ:»?«IJ£Lfco 

10 

15 1 

12, 13-i?tKP-2. (fl-D-2, 3 

. 4. 6-f F7-Q-^y^/^^7yV/V) -5H-^^Kp [2, 3 
-a] %WS-/U-5. 6-i?*A>tf>&Mjm<D2&& 




3 0 0mL^4#77^3ttm JBjttH-Srfc y h U ac*/-/U3 6 m 
LSrAftfco JJWUft#fel 2, 13-S?tKB-2, 

-13- (/3-D-2, 3, 4, 6— f- bJ-O—O&A'fA'aV? S *sM 
5 -5H-^yKn [2, 3-a] fc°nn [3, 4-c] #/W^/— As- 6 f 1 - 
/V-5, 7 (6H) -i^ty (6 7 0 mg, 0. 6 2 mmol) SrA^fi 
•ClBWIfflWtfc. ISia*t?5N-*|Mb*y (8mL) £2 0#a» 

tm&m&Kbfrx-y (2 0 mL) SrAPx., IBIiaft-Cl. ON -MM (6 2 m 
10 L) £3 0#fl>ttTiiSTU PH2. 6tLfc 0 ^Oifi^lCfhW^ 

77V (i omD *M*.6ti?rmwLit 0 *m (td &#»u 

S^tK (1 0mLX2@) , l&fd^^7K (lOmL) tTO;»U flfoWJlESW- h 
y?i» (5g) TttSftU 3li§Lfc 0 «BETf«a«Sr«*t^« % ffelt^S© 
1 2, 1 3-v?t Kn-2, 1 O-^^/V*-*^- 1 3- 
15 (0-D-2, 3, 4, 6 -7 b 7-0-^^/V3 If 7 / ^) -5H- 
-fyKn [2, 3-a] #/W^/-/V- 5, 6-^^^EMMc4fe (0. 6 
3 g ; JR2*S8 5%) &#fc 0 

1 H-NMR (2 7 0MHz, CDC1 3 , 8ppm) : 10. 79 (1H, b 
r. s, ) , 9. 04 (1H, d, J = 9. 2Hz) , 8. 95 (1H, d, J 



WO 01/62769 




PCT/JP01/01289 



27 

= 9. 6Hz) , 7. 2 6 (32H, m) , 6. 17 (2H, d, J = 7. 3H 
z) , 5. 85 (1H, d, J = 8. 2Hz) , 4. 89 (10H, m) , 4. 
32 (1H, t, J = 8. 9Hz) , 3. 96 (6H, m) , 3. 13 (1H, 
d, J = 1 0. 2H z) 

5 

mnm 2 

12. 13— S?fcKP-2. 10-^^t^-6-N- (l-fcKofr 
^f/l/-2-fcKP^xW;;) -13- (fl-D-2. 3, 4. 6- 
7- h7-Q-^;^3tf7; f sM -5H->T^Kp [2, 3- a] tfn 
10 p [3. 4-c] fl;W^/-;V-5, 7 (6H) -^rt-^OjBBS 




5 0 mL* 3 &7 il*m "Tttfcftfc 1 2, 1 3-S?fc Kn-2, 

10-^^VW-13- (/3-D- 2, 3, 4, 6 -x b^-O — 

-5H-- fyKo [2, 3- a] #/W^/-/V- 5 , 6 
16 -S?#*#ViHI&Jc* ( 1 . 4 6 g ) ifttf N, N- *J* ?-A>T* YT%Y (1 
5mL) SrAftfco 9t#Lfc#fcN- (1-t Ko^ 
3i ^/V) fc (0. 2 3g) £t>*h y^f-/VT^y^P^fc 

/ ?vV= t -y^=m-x^ (lOmL) % )»SfoK (5mL) »KL3 0^m 
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WLit 0 zK! (TJf) ZftffiU mmm*fc (5mLX2|El) % ISfo^Tk (l 
OmL) -CJOWtSs^U M*i»7-hy*-k (5g) "Cl^U HSBLfc, ^JE 

vmn*m&i>it&, m&n&omik&mx-hz i 2, 1 ko-2, 

1 (1-t Kn^v^^vV-2-fc Kn^^x 

5 fvVT$>0 -13- (0-D-2, 3, 4, 6 -7 1 h 7 -0-^S*J>V>f 
-5H- <>Fn [2, 3-a] hTa n [3, 4-c] 
/V- 5, 7 (6H) (1. 47 g ;W9 2%) £#fc„ 

1 H-NMR (2 7 OMHz, CDC 1 a ) , 5 (ppm) : 10. 68 (1H 
10 , br. s, ) , 9. 14 (1H, d, J = 9. 2Hz) , 9. 05 (1H, 
d, J = 9. 6Hz) , 7. 2 7 (3 2H, M) , 6. 20 (2H, d, J = 6 
. 9Hz) , 5. 83 (1H, d, J = 8. 9Hz) , 4. 87 (11H, m) 
, 4. 32 (1H, t, J = 9. 4Hz) , 3. 77 (13H, m) , 3. 05 
(1H, d, J = 9. 9Hz) 

15 

mmm 3 

12. 13-3?fcKP-2. 

Kp^x^7$;) -13- (fl-D-^Jfc^/^/V) 
-5H-^yKP [2. 3-a] gjg_P [3, 4-cl %/W^S-/V-5, 7 ( 
20 6H) (DW& 




/utfdf-$/-6-N- (1-fc }tn**s*f'A'-2-K Ko^Vac^vKT S /) - 
13- (/3-D-2, 3, 4, 6-x hy-O-^O'v'/V^/Vatfyy iX/W - 
5 5H-^VKd [2, 3-a] tfon [3, 4-c] #/W<;/— 7 (6 
H) -v^V (5 0 Omg) St;^;-;V/fF7t h'D77y (5 0/5 0 
) (10 mL) fcAft, JtMNMBU 10%^7^!)« (lOOmg) £ 
(100/jL) fcJlljfcfc. *S&fiifc&3|§tfTofc3K zkHfJEE&2 9. 

io Lfci, wft^&ttift (5 omg) l^mmwLito m&fc%m.w&, 

ffSSbk (lmL) k*<79V (4 0mL) fcflP*., ^«Lt zMf £$ffi-T?J£& 

^m^^n%. -efes#ufc 0 mmaiuiu m&mws. mm, ® 

15 170mg ;ifc^64%) £#fc 0 ZtDmfkMVoWfc/ ? ; -/l> (3mL) 

&*p;t, 9^3t», ga^-c^u -fflmvit 0 mmmzffiMu n& 

(1 0 Omg ; JW5 9%) &#fc 0 ^©f^tlf ©v^X^^ h 
95/30682 (D^jfef !l 1 ffiftOft-a* t -ft Lfc r. t K £ 5 , y$l*ft&tir£ 
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13-^tKo-2, 10-^tKPi^-6-N- (1-tK 
Kn^acfvWTSy) -13- (0 -D-^v=« hf yj 
i//V) -5H-- T>Kp [2, 3-a] \fnv [3, 4-c] #/W*)/-/V- 5 
, 7 (6H) -i?*^tmfeVtc 0 



1, t-y , Y**s%jVi$~jV}iY7Vl/(Dm&. 



iffiT, ilti^L^^tx^/^V (6L) , 1, 
10 yii* (1 3 7. 8 2g, 0. 7 6 5mol) , t-^F^^^tK 
93? K (1 9 8. 24g, 1. 5mol) %Mx.it 0 *g^£^Jrt— 8fcjf#L 

/V (2. 5L) 5L*T?^i£^Lfc 0 HfcBHfc^A' (2. 5L 

) 0. 5L^T^ffMUfc 0 WWfcfcSM^A'l. 5LttiM 

u mm^* 5 5 0 m l -emft u 40 t-e-^^^ l-c 

(2 8 5. 4 3g ; 3%) 
1 H-NMR (2 7 0MHz, DMSO-d 6, ), 6 (ppm) :9. 97 ( 
20 1H, br. s,), 5. 60 (1H, br. s,), 4. 87 (1H, t, J 
= 5. 61Hz) , 4. 24 (1H, br. s, ) , 3. 93 (2H, d, J = 
5. 6 1Hz) , 1. 4 2 (9H, s) 
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mmm 5 

N- ( 1 - fc Kg So< tJkn 2-bKo *i/^*f-;v) b Kg jgy j/afr 




fib/c3L^4@7y^='(j:i, 2-i?fc Kn^Tiz t-^f^/V 
7jf=/Vfc K7i/y (1 0 2. llg, 0. 5mol) Rt)«fh7tKP77y ( 
2 0 4mL) £JPx.fc 0 :0«iftiaM^7y-TF7kKP77« 
f& (0. 7 5L, 0. 7 5mol) £- 4- 3^4 0»iTLfc o 
10 $^-3~3ttllWm 6-«3©fi» (2 0 8mL) fel5£IH*C» 

OmLX 2) -egfe^bfCo »5 0 0mL),Dowex 5 

15 0X4 OBI. 5L) fc#U Dowex 5 0 X 4 (6L) T*«si£U 
&Vv?0. 6NTy*=T* (6L) T*@ ft^Sr^ffi Lfd 0 Gftl. 5 

l) wmr, «4 sttiwjttiitastidu, #e»*ifc««HiaE 

fcttSibk (1. 0L) ^l^iffT, »4 5'Ct»tfc*5J'CiliU„ x 
£n-?2 4#mttEEMTU «Sfe»*a»^ UN- (1-fc Ka^^f/V 
20 -2-tKn^ri/xf/v) t K7^V (4 9. 6 g) -3 0t»i!) 

#bilfcH'fc«lX^^/*-A' (2 5 0mL) Srft#«aKT 1 L^4§77^ 
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=«fc:A*k WT^ajrMfc (2 3. 0 2 g, 0. 2 8mo 1 ) Sr^y-zl' (2 
5 0mL) fc*#Lfcfc«r2 2#|HK?irF (17m**3 9. 4t£-?±# 

lftWHWtt, »**jmiu *9J-*' (2 5 0mD -csfc^u sa-ci 

;l/-2-tKn + ^f/V) t (5 9. 2g;W7 

8. 3%) £#fco 

1 H-NMR (2 7 0MHz, D, O) , 5 (p pm) : 3. 6 9 (2H, m) 
, 3. 59 (2H, m) , 3. 20 (1H, m) 

10 

H» 6 

N— (1 -^vVfr-X^r's* gvW: 2 -^/^A/Hr^y^AA b K9 ^ ^ 



1, 3-^y^/V^^-2-/D^/y (1 1 3g, 3 9 5mmol), ( 
15 7 -A" *>*.?b (R. C s uk et al) 7>7^KnV (Tetrah 
edron) f5 5t7 3 91-7 5 01 (1 9 9 9^) #$0 , t-7h*f 
*/^/VtK7^ (5 7. 4g, 43 5mmol) , A/^y(l. 5 7L 

KQc br«ffttJ(fei-5 r. K: <t 0 > fc K9 ✓ yfH*#£#fc (120g;W7 
20 8%) o 

1 H-NMR (2 7 0MHz, CDC1 3 , 8ppm) : 9. 69 (1H, br 
. s, ) , 7. 4 0-7. 2 5 (1 0H, m) , 4. 51 (2H, s) , 4. 4 
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9 (2H, s) , 4. 35 (2H, s) , 4. 12 (2H, s) 

#bftfcfc K? % /yR2*#©5fcl 0. Og (2 6. Ommol) SrHs i 
m.-?tfyy ' X Yyt Ko7?V (lMOfb7t Kp77^, 7 8mL, 
5 7 8mmo 1) &»TL:Mfe* M^1#IHH*#U S'Cfclif&PLT 6&j£ifc$ 
(4 2mL) SrffllTLfco £©»£4&«:l*Ji&6 5*T»1 0#jt##, 0 < Cfc?fr*P 
Ltl 0%«»^M;^AJ6Wc (2 8 0mL) Srflp*., j>m,= \--f<f'A,n 
-tvV (lOOmL) -ettWLfdo t$S£*^&#LT«7- h J> P-McJ; «9 
IfcjftU aiilUfc. £0»*R:^A'= t -:/^>u=:n-' tvv (9 0mL) SrJp 
10 jtfc« % '>3.»7» (1. 2 0g, 13. 3mmol) ©^/-;Kl3mL) 

U «£E««bTBWi:i-5*»fb^»S:#fc (5. 71 g ;ifc^6 6%) „ 
1 H-NMR (2 7 0MHz, CDC1 3 , 6 p pm) : 7. 4 1-7. 26 ( 
10H, m) , 5. 9 1-5. 6 2 (4H, br. m, , fi7K»fc «fc D fMtt) 
15 , 4. 50 (4H, s) , 3. 56 (4H, br. d, J = 4. 9Hz) , 3. 3 
4 (1H, m) 

1 3 C-NMR (6 8MHz, CDC1 3 , 6ppm) : 1 6 4. 7, 138. 
2, 1 28. 2, 1 2 7. 5, 1 2 7. 4, 7 2. 3, 6 8. 3, 5 9. 8 

20 

12, 1 3--S?fc Kp-2. 1 0 - ^V W» V- 6 - N- ( 1 -^^^ 
»^^-2-^^^W$y)-l 3- (fl-D-2, 3. 
4. 6— r F9-Q-^W^3 If^y^V) -5H — jyjtn [2. 3- 
25 a] fc°PP [3. 4-c] fl/W^;A-;V5 , 7 (6H) -*S*"y<D9lstk 
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5 mmm 1 x-nhntc 12, 1 3 -s?t kp- 2, 10 -^y^^v- 1 

3- (/3-D-2, 3, 4, 6-fh7-0-^;V^3lf7;^) -5 
H-^VKn [ 2 , 3 - a ] 1lA/A*/—A/ 5 , 6 - (1.0 
Og, 0. 9 4mmol) % N- ( 1 — ft fvW- 2 
dfi/j:^) fcK9^V 'Va^it (3 9 8mg, 1. 2 0mmol) 
10 , N-S^^vKTizhTS K (9. 2mL) ®«S^«»SrjK»U g^fi&&£6 
2°C*t?Mbfc 0 ^©SSSftfcMJ^/I/T^^ (0. 17mL, 1. 20mm 

oi) ar^ ^.(Dumx^mmmwu iWiut^f/v=t-^ 

=jc— 7VV (2 0mL) (4. 7mL) £7JD;tfc„ 1 N-jft|fcjC»?at^ffiV> 

zkJf£pH4£Lfcm, 2 0#&#Lfc o LT* (6mL) T? 

&onm\&m (i. 2 9 g ) &#fc 0 

1 H-NMR (2 7 0MHz, CDC1 3 , Sppm) : 10. 63 (1H, b 
r. s, ) , 9. 24 (1H, br. d, J = 9. 6Hz) , 9. 16 (1H, 
br. d, J=9. 6Hz), 7. 50-6. 84 (4 2H, m), 6. 20 ( 
20 2H, br. d, J = 7. 6Hz) , 5. 84 (1H, d, J = 8. 6Hz) , 
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5. 33 (1H, br. d, J = 3. 0Hz) , 5. 21 (1H, d, J = 12 
. 2Hz) , 5. 19 (1H, d, J = ll. 9Hz) , 5. 16 (1H, d, 
J = 12. 2Hz) , 5. 08 (1H, d, J = ll. 9Hz) , 5. 08 (1 

H, d, J = 10. 9Hz) , 4. 96 (1H, d, J = 10. 9Hz) , 4. 
5 8 9 (1H, d, J = 10. 9Hz) , 4. 85 (1H, d, J = 10. 9Hz 

) , 4. 72 (1H, d, J = 12. 9Hz) , 4. 68 (1H, d, J = 12 
. 9Hz) , 4. 6 2-4. 4 8 (4H, m) , 4. 33 (1H, dd, J = 9 
. 6, 9. 6Hz) , 4. 06-3. 77 (7H, m) , 3. 72 (4H, d, 
J =5. 6Hz), 3. 04 (1H, d, J = 9. 9Hz) 

10 

1 3 C-NMR (6 8MHz, CDC1 3 , 5 p p m) : 1 6 8. 8, 168. 
7, 1 5 9. 4, 1 5 9. 3, 1 4 3. 2, 1 4 2. 9, 1 3 8. 0, 1 3 7. 
9, 1 3 7. 6, 1 3 6. 9, 1 3 6. 8, 1 3 6. 6, 1 3 6. 0, 1 3 0. 
2, 1 2 8. 7, 1 2 8. 6, 1 2 8. 5, 1 2 8. 4, 1 2 8. 3, 1 2 8. 
15 2, 1 2 8. 2, 1 2 8. 1, 1 2 8. 0, 1 2 7. 9, 1 2 7. 8, 1 2 7. 
7, 1 2 7. 6, 1 2 7. 5, 1 2 7. 4, 1 2 7. 3, 1 2 6. 9, 1 2 6. 

6, 119. 4, 119. 1, 118. 0, 116. 9, 116. 7, 116. 

I, 1 1 0. 4, 9 6. 7, 9 6. 3, 8 5. 8, 84. 7, 8 0. 9, 7 7. 
4, 7 7. 2, 7 6. 0, 7 5. 9, 7 5. 4, 7 4. 9, 7 3. 9, 7 3. 3 

20 , 7 3. 2, 7 0. 7, 7 0. 4, 6 9. 9, 6 9. 8, 6 6. 7, 5 8. 7, 
4 9, 4, 3 0. 9, 2 7. 0 

mmm 8 

12. 13-^bKP-2. 1 0— S?fc Kp^'^-6-N- (l -fc Knjg^ 
25 ^f-/V-2-t KP^^fvVT^y) -13- ( B -D-4Ql/=» I ^fr) 
-5H->fyFP T2. 3-al tfnn [3, 4-c] fl/W^A-^5. 7 (6 




fcmmmz, mmm 7 1 2, 1 k*-2, 1 0 

jVOr^ri/- 6 - N- (1 -^y^/Vt^^^ 2 -^VVfrjrSrV^frT 

%/) -13- (/3-D-2, 3, 4, 6-7 1 h^-O-^V^WOW^tf?/ 
5 f/V) -SH-^^Fn [2, 3-a] tfon [3, 4-c] #/W^/— /V- 5 
, 7 (6H) -i^-y (6 0 0mg) Wi^/^/f h7t Ko77^ (5 
0/5 0) (1 2mL) SrAft, $ftffiB& 1 0%/<?$?*Ajft* ( 

12 0mg) i:6N-St (12 0/iL) SriPiLfc, J!MW&& 3£tfr ofc^, 
7Kif?J££2 9. 4/^*/Mcaa:SU rt*i&4 0t;fc:L3l$|SHt#Lfc. 

io ^^in^sraau^, by^^^^^^ (360mD *-*q*. 5 ^nm^ 

U *»$bK (8 24mL) h^f9V (4 0mL) #$Ufc e zMf&}£ 

5. 5mL) &t$>o< UfcTLfco Bfflg (IMU1) S:9 0WllU 
^&9#Mfrofc«, M*-C?&«J«, -Bfe&#L;/t, U 
15 j&A (17 5mg ; lfc*6 4%) &#fc 0 ^©tfe^S©^^^^^ U 

? h )^xmm%^^9 b )\s(o&*f - 9 &mnw 301 m& 

ydt-WLtcZ.kK£V), *mMMon&)ik&Va% 1 2, 1 3-i^t Kn-2, 
1 0-^fc (1 -t Ko^i/xf 
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J\»7$;) -13- {&-*D-?;Vzi\?y _5H-^VKn [2, 3- 

a] k'nn [3, 4-c] # /W<? /-/U- 5 , 7 (6H) -^tf-^RfcUt, 

HiS0iJ 9 




Na(XI 

gfH^rfN ^^7-^^^-7-2§tWa^fi-^!9#}tfc5 0 0 OmLlo 
P77^atl, 3-^^vyV^v'- 2 -T'n/V^vl' (1 0 0. Og, 3 
67mmol) , T"fe b= hV ( 1 3 5 2mL) , M2, 2, 6, 6, -T 
h^^^-l-t^y^-^^^, 7!J-7^/V (5. 74g, 36. 7 
10 mmo 1) £#0x., 5^ra8H*bfc. 0<5Vvt, 3%S#7K« (1 0 2 8 g, 
3 6 7mmol) trJPjtfcll, ?«£ffiwr 1 . 1 Ufco 11. 9% 

Lftk~6s jEfljHCftl 1 • 9%T*$>o7t) (2 7 6 g, 441 mmol)£ 
5raT£^fc#k 5) 2mW$k±t>>ttXlB*.s 0. 5°C^£> 

15 2. 0°CXl^mWiWLit o o-5l^t\ SM!^ ?vl/= t --?*}■ jv=^- 
T/K2 7 0 0mL) ^ADX., 1 0 , C£JlT*«t»*#e>2 0#M8*#U 10^ 
re#ebT^bfe (TkJitt: 1 2 8 9 gT% pH8-Cfeort) 0 '&bfl1t^®M 
£l 0%M»^hy fr^TM&Jfc (3 3 0 g) , 5%^^tK (2 OOg) *3±tf 
2 0%&&* (2 0 0 g) Lfc 0 #£>ftfc^ (3 1 3 0 g) frflSft 

20 Wn-7b^77^Ha^«rt5i> »1, 3-^V^W^^y 
n/VJ'J&SQl. 8g (JR*9 3%) #£>*l7t 0 

1 H — NMR (2 7 0MHz, CDC 1 3 , 8 p p m) : 7. 35-7. 26 
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(m, 10H) , 4. 57 (s, 4H) , 4. 24 (s, 4H) 

i 

&VvCV/*^5 0 OmL^Mfcl, ^JET4 0fC5 OOmLMiU 
5 oV^^OI3BI*2iail?J3SU ^^ttx.t|ISOtt^5 0 OmLK 

n h ^ 7 7 w : 

*7A:/;^y^^ =c^bf *>-.x^ (Zorbax SB-CN) 

10 $>J^U : 2 5t 

&gMs:o. 1% pH7 y ymmMmm-Tt h~hv* 

(T=0#, 5 0:50 (T= 1 5#, &»!/fiSa$ : 5 0 : 5 0 (T=2 5#, 
Willie : 5 : 9 5) 
Sfefi: 1. OmL/^ 
15 tfettift* : 2 2 Onm 

Hffifll 1 0 

mm 



20 ^Ao-b^M ^*=*/V^^-9-*5±tWa*W-©Sll3#»t*:50 00 

mL0op77^n^ mmm 9t#biifca#*(9i. 8 g , 335mm 

ol) SrJ&n*., Sfcte'V/*!' (2 100mL) ^P^.T^#Ufc 0 %<DW&® 




NH 2 
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^5 5tC3 0»»U^ t-^^*/W^-h (6 3. 0 9 g, 4 
7 7mmol) o^xy^i (lOOmL) Sr 1 5^IWT?iP^fc. ££>t^£> 
^IrMt^ 7 0W7 5^-01 l*M«#Ufc. 

5 S^a^-XT* t --ff-Avt* fjfr/Uff^A'fc K9 % /V ( 5 0 m g ) %U 

#?>^WJ:!)«L^I^, (3 0 0mL) , t-7^y- 

(250mL) „ *<79V (3 0 0mL) &&&<79V (3 0 0mL) X*M 

io nmw&s mm^mr, 5 0 tr-*a*E*aii-s tn&xDi, 3 - 

120. 2g (1, 3-^y^;w^-=¥V-2->^o^V-/^bi|z^8 5. 2 

%) #feftfc e 

1 H — NMR (2 7 0MHz, CDC1 3 , 8 p p m) :9. 69 (br. s, 1 
15 H), 7. 40-7. 25 (m, 10 H), 4. 51 (s, 2H), 4. 49 ( 
s, 2H) , 4. 35 (s, 2H) , 4. 12 (s, 2 H) 

mmm 1 1 

20 ^ ^jya^^ii 

.OBn l)NaBH 4 ^ 0Bn 



E9op77^3i:, i, 3-^y^/^-yrtfy t-T^vy^xfr/v 




NHBoc 



NH 2 . 1/2(COOH) 2 
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jtfn/Vfc YyW (1 0. Og, 2 6. Ommol) » ^;-/V(8 0 
mL) \mMLtCo t©|^iH5^»U©^ &m{k*9*1'hVV 
A (3. 4 4 g, 9 1. Ommo 1) tN, N- ^ hT^ K (5 7. 
3mL) <om^^7mm&s±MX, 6 5lC^fe6 8lCm^e>3!lll^ 6 

^-^AtR^ (1 6 5 g N 4 0 1mmol) ^L<m#b^fe. 

7VV (2 7 5mL) SrAP^ &<m&Vlt.'&, ftbfrfcfcflWfr* (5 

10 OmL) -C4EI*5J:t^2 0%*ifc*C (50mL) feMilffltf- h !J * A 

•cftjftb/to (455. lg) zimmwt v?*-^ 

«fc U #*ft*5 i x 1 , 3 - S^fSM'a-^- 2 - t -7?'A'**i/1iA*#—A' 
t K9 9 . 0 8 g (JR$ 9 0 %) Lfc - %$MLtc 0 

15 ifcSttft* 7 

%7J*\'/A'/*y?* (Zorbax SB-CN) 

mfeim : 2 5<C 

&swb:o. 1% P H7 y^^g«f«e-r-feh=MJ^ 

(T=0#, 5 0:50 (T=15^, : 5 0:5 0 (T=25# 

20 , &glJl&J$ : 5 : 9 5) 
$E& : 1. OmL/^ 
$tti&JI : 2 1 O nm 

±IB-C# btlfc 1 , 3 - VsOVAt**^- 2 - t -^>U*#^*/U#=/l/ 
25 t Y7V;7ns<V^Wfc*mmm\^1t<Dh s fh7t Kh77^ (2 5m 
L) *5±tf6fc£ttSfc (13mL, 7 8. Ommol) SriR*.* 6 OtKlML 
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urn*. m^\sit7%mk+Y})VJ*imwL a 2 3 g , 8 5. smmon m 

5t:WT-CMTt^o O^TJftML7t^5vV= t -zf^^=^-7-;V (3 0 0 
mL) *JpiL % J:<a«frbfe©t, % #*U W^ltTTK (2 0mL) -C2@^# 

7 p n^yi/2iX^^i^lrSfH^LT*I]t^ ^a^m (1. 17g, 13 
. Ommol) ®^^;-/Ml3mL) ^^Mt'lffl^lKiTl, - 

. -««EEftMW-3 il»01, 3 - V ^/Vtf* 2 - fc K? * 
10 y l/2i/a!)iWMI (6. 5 7g) ^L-C#btLfc 0 

0<5V^s #fe^^ H B B 5. 9 2g£#I&?K (17 8mL) KM 

15 WtttU Lfco ov^-C0t^MLTic^OT#m> *SA£«# 

IWOI, 3 - ^V^/Vt^V- 2 - 1 F7^ / /o^V l/2i/a£ 
tttt^4fifi«f A i LT, 5 . 3 6 g mPcV 1,3- i?*** S/T-fe h f t 

20 

1 H— NMR (2 7 0MHz, DMSO-d 6 , 6ppm) :7. 41-7. .26 
(m, 10H) , 5. 9 1-5. 6 2 (br. m, 4 H, fi7k'M-£W»)) 
, 4. 50 (s, 4H) , 3. 56 (br. d, J = 4. 9Hz, 4H) , 3. 
3 4 (m, 1 H) 

25 

13 C-NMR (6 8 MHz, DMSO-d 6 , Sppm) : 1 6 4. 7, 138. 
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2, 1 2 8. 2, 1 2 7. 5, 1 2 7. 4, 7 2. 3, 6 8. 3, 5 9. 8 

mmm 1 2 

5 v(omm 



^.mmm%y. ^?*^y?x?-y-&£vumft*mtftf-fcz omLt 

Xi77^3|^ 1 , 3 - y i/fr** i/T±Vy t - l/^vl^^ 9 yiJ Astf 
-frtYy^y (2. OOg, 5. 2 0mmol) & £tf7k#ffc;fc«7i^ h y !7 
A (1. 1 8 g, 31. 2mmol) ^MtL. m^y^/V (8m L) K:»L#: 
10 o ^<D$iM£6 5°C£»LT2 7^TO#t^:„ M£T^Ufc£>^ - 

>-^~!7i>.*^ (6 0g, 14 9mmol) CiK^WP,, 5TOT 

tbi%tcmmM%7k$3£T*2 0%^7K (5 OmL) -ClSfcfrU h U * 

15 AT?|g*Lfc©^ #?>*lfcW$Sl (1 2 8. 5 9 g) Srfcigttfl;* o*r 

7^-^J:l9^*ff1- 1, 3-v ? ^y^/V^^rv'-2- t-^^^ri/^ 
/Vtf^/Vfc K7^;^n/^©Wi. 9 1 g (lR$9 5%) fitig£ftfco 

20 : )/;V^s/^^ ^i^t* (Zorbax SB-CN) 

: 0. 1 % p H 7 y VW&BffiWL-T-K Y-hVfr 




NHBoc 



NHBdc 
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(T=0#, 5 0:50 (T= 1 5#, ilW: 50:5 0 (T=2 5^, 
imXm& : 5 : 9 5) 
M: 1. 0mL/# 
: 2 2 0 nm 



'H-NMR (2 7 0MHz, CDC1 3 , 6ppm) :7. 36-7. 26 (m 
, 10H), 6. 05 (br. s, 1H), 4. 54 (d, J = 12. 2Hz, 2 
H) , 4. 48 (d, J = 12. 2Hz, 2 H) , 4. 54 (br. s, 1 H) 
, 3. 5 9-3. 4 7 (m, 4 H) , 3. 39 (m, 1 H) , 1. 44 (s, 9 



13 C-NMR (68 MHz, CDC1 3 , Sppm) : 1 56. 5, 138. 1, 
1 2 8. 3, 1 2 7. 7, 1 2 7. 6, 8 0. 3, 7 7. 2, 7 3. 2, 6 9. 
3, 5 8. 9, 2 8. 3 

1 3 



20 SS##H»T, -r^^y^^^-7-*5i^m^H-^«9#^5 OmLE 
-/Vfc K^/^ (2. OOg, 5. 2 Ommo 1) 43<fctf7k^b^T/ * <7^-7" 



10 H) 




NHBoc 



NHBoc 



WO 01/62769 





PCT/JP01/01289 



hVVJ* (344mg, 5. 20mmol) fh7t Kp77^ (10 

. 4mL) ^®®L/Co *©»&*K:p- V^-tK^ (9 8 9 

m g> 5. 20mmol) ©7F7t Kp77^ (5. 2mL) i£i&£2 8 TO 

6 U l^TKBMb^hy (1 0. 4mL, 10. 4mmol) £10 

yV-CfflfflU #f>ti7t^r«HSrl 3%*feT^«^A*»«, **5j:tf2 0% 
A4tt*T?)«ft**Ufc©t), *l7k«BH-hy ^A-CftjftUfco #fetifc^l ( 

131. 44 g ) &%0<j 1 2tmmzn : mLfc?K**Yyy7><-K-&*) 

10 ##rf-5£> l, 3 -^y^t=3r^- 2 - 1 -7* f/vt^->*;^^vt K 
?V;7x2/*y<D£j$&l. 76g (W8 8%) Kd»sn/to 

14 

1 . 3 -V^y^jv**^- 2 - t -Zf'f-JVtti'*) ;vtf-j\<t 
15 ^©Mjf 



^/VtK7/y (2. Og, 5. 20mmol) jSitf hU7t Ko# 
20 ^BW-MJ PA (1. 8 3 g, 5. 2 Ommo 1) SrflUt, 7h7t Kp77^ 
(15mL) ^©«^»ttp-hyV^y^V*^tt--*fd* (9 8 

9mg, 5. 20mmol) ©7h7tKo77^ (5mL) «8fcSr 2 7 t&T 




NH Boc 



NHBoc 
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SUfeMMtf-MJ ^J^Tmm (3 0. 2mL, 3 0. 2 mm o 1 ) £ 1 Ot^T 
tHU. #bft7t#$SJf £1 3%^bTV^-^A7k^, 2M3J:tf2 0%fc!fcJ< 

•?joGMJi5»Lfc©t>, ^A^s&ut, #fen*:*«ui (13 8 

5 . 6 6 g) Sr, m 1 2 tH^it5ii^^n^h^7 7w-t::J:!9^«f1- 
5 t , 1 , 3 - 2 - t -^/V^-^r V^/V^^/Vt 5V 

^tJ/<y0£j## 1 . 5 5 g 7 7%) flfcR&ftfco 

mmm 1 5 



^l79^alc, 1, 3-^^/Kfr^T-fe t-^/V^^/WJJ? 
~/Vfc Ky;/^ (500mg, 1. 3 0mmol) 3 %P t -fiftf|/#- 

15 tfVifft* (4 2 3mg, 0. 065mmol) fcxhyt KP7?y (6. 5m 
L) tll^, 7K^#H^TM-C-^#b^ 0 ^SrS***^©^ 

##H-3i> 3-^y^/v^^- 2- t -ttfrHr^siM' 

/J?-;VfcK9^7 p n/^^3 0 9mg (W6 1%) £#Lfc Lfc 




NHBoc 



NHBoc 



20 



Hii^J i 6 
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OBn NaBH 4 




1)6NHCI 
OBn 2)(COOH)2 



HN 




OBn 



BF 3 OEt2 



NH 2 1/2(COOH) 2 



5 00mL©4q77^=>^NaBH 4 (2. 21g, 58. 4mmol) £ 
#0, T b7t Ko7 9^4 OmLl;i»$tfc, Otir Lfcfc, 

r r k l , 3 - ^v^t^f^Tt h y t -^^vi^^tf/vtf^vt: 

V-y (10. 0 g, 2 6. Ommo 1 ) h9tKn7?y (3 OmL) 
5 £1 0 'COT-CIS^ fcJnfcfc^, fh7t Kn77> (lOmL) -C^SSSrSfco 
fc 0 H^o{b«5*^^/^*-^>«ffr (4. 94mL, 3 9. Ommol) 
£15# (10OT) SltT#o< 5-5°CT-l«^#tfc:o 

WfeJlfcRJSttfceajeiftil (2 3. 8mL, 143mmol) S:30^ (2 
OTOT) Wt#o< !> fcflD*.fcfc> 6 0-6 3°C IJ1-C3: 5NfM, SfflKlT 
10 1 4«rtB«»Lfc. oV^, mbfttcBiJ&Wl& 1 O'CKl^Lfc^ JMUt2 
aj&JclMb^h !> !7A^ (7 8. OmL, 15 6mmol) *M, 

-7VV (2 4 OmL) ^.tOttWI-So (4 OmL) % 1 0%jfci* 

(2 OmL) % 7K (4 OmL) -OflsifrLfctl, $ t>\ZJ%®m**?-JV= t 
16 /i/=x-f;^M5-tKlJ;!3 3 5 0mLtU, 

1 Ong © 1 , 3-^V^^V- 2 - fc F7^y 7°a^y 
S^!7S&J££«i§t L-CDDX-fc^ (9 2 8ing, 10. 3mmol) <D 

/ ^;U= t -^jV=^-=rJV (1 OmL) »iK«:*$>o< 19 fcj&n*.fc 0 ^m^X 
3 0^#lfct, ^a^»(9 3mg, 1. 03mmol) <D^^=t-^ 
20 /V=:t— tvV (1. OmL) mfcZMz-, £ btSKlfc-C 1 4 B3ffl®# L-fc 0 # 
fenfc3i$**itiaL*:ft, t -7'^=x-t/1'5 OmL(Itgf H ^ 
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»fetlfcftfi*«JBET-C«»1"5iMfiBfft (6. 8 8g, i&§£8 0%) tmbtl 

it a ^w&h<ommft&m ! f-* itrnnm 1 1 tm^fiit 1 , 3 - 

5 ^Jfe^J 1 7 

1. 3-^>^a-fry-2-fc K7^;V7°P^V ^^fr^&Ogag 



^-OBn 2)BocHNNH2. ^—OBn 
DMF, 100°C 

3) HCI 

4) <COOH) 2 

77^3in, 3-^>^/V^^-v^-2-7 B n/^y— /V (2. Og, 7. 3 4 
10 mmo 1) % ? h^t Kp77^ (1 9mL) M; ^/VT (3. 0 7 
mL, 22. Ommo 1) ^Dt - 3 0lC|C^PUo o^V^ ffi^^V 
XJl/ft>%k(2. 2 7mL, 2 9. 3 mmo 1 ) £ 1 St^T 
fc^ft^b^fc^ -30 < C^b-2 5t-?30«#U, 
^trOrt^L^l^^ (llmL) H-7*f;v=^^=x-f/W 
15 MCiKi^LWbaAtfc, #ajf£l*tJ©!£S£ (3. 5m 

L) T'2|hK 7k (3. 5mL) T*2 Isl^tf 2 0%£:&7k (7mL) -CJlR»^ 
U «7K«^hy^^^Ji^> m%&®ftM (3. 57 g 

) ^llbtlfe, 

#b*lfc«<&£2 0mL-7-*M:7?*=i}a£U ^^*/VA75 K (2 
20 . 7 5 mL) iirfc^, t -^^yV^/W^- Mt-butyl car 

bazate) (6. 7 9g, 5 1. 4mmol) §:M^ 1 0 0 < C£»L-fc 
o ^(^®ST-7 9^ra^Ufe^ N ^ta*-C^U 7k (1 OmL) £ 



1) M6S02a,Et 3 N, 
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*x*3®imu m^mm-hv vmz.&%i$m&, nbtnt^mm (77. 3 

9g) Sr^^i 2ira«lJ:jl5iS«^nvh^97-f-K:J;»)^«M-6^, l, 
3 -^v^**^- 2 - t h^^/uffs/H: K9 $?-/v:/p/^ ( 8 
9 3m g, W31%) "e&o7^o 
5 ±IBT*#bn/c 1 , 3 -i^^S^A'^V- #i/*/VJi?-;H: K 

^^A^n/^^ISttSraaiSfeSbfco*), rF7tKn77^ (30mL) 
&£T$6ffiM1&M (9. 8mL, 5 8. 7mmol) SrflP*., 6 O'CK^HlSWUfc 

*«r, 1 !7^7X« (6 8. 5g, 64. 6mmol) «TL 

10 fc 0 o^V^rt-^/V=7«^A=3i— rA (100mLX2) -CtttHLfcOfc 
> -g-t>*fc^P»Jl*5%A!teK (2 0mL) T»2@«fi*U «W-7*hy!7^ 

*HIU:Va!?« (14 6mg, 1. 62mmol) ©^^/-/V (1. 6 2 

15 U ttlt t -^=^^=x-r;K^tt -mU&HflfrZbn 

&&J££i (5 4 4mg) ib-C#btbfc 0 0<3V^< / -A 

(13. 6mL) KSaiU «JETJttftLfc©"^ &3STi Ufc„ 

20 , 2 - 1 K9 ^A^n/^ ^5 «?lfeift&;&p*.3 

-««Eft0H"3£ N &f£^i§#\ 4 7 4mg (JSOft-C&Sl, 3-^-O^V 

9%) Hfe^fe, ^tt 
25 , H»J 1 1 -e#P>nfc 1 , 3 - VsZW/rtt*!/- 2 - 1 K9 ^yn/N'y 
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If * 0) Ib 



1 . -jRifc [II]: 




[5$tf», R 1 , R 2 , R 3 ^ R 4 ^ R 6 RtfR 6 fi^-Xiil^otv^t) J; < 
5 , 7KSISO^SISSr> R 7 &tfR 8 ttl3I-XttM*oTV^-Ct>J:<, *mm*X 

2k 5£ [I] : 




OH 



10 2. R^R'^R'.R^R^RVR 7 M<R 8 
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4. -fl£:£ [II] -jRs£ [IV]: 



OR 5 

Oft*, R 1 % R 2 > R 3 % R 4 n R 5 &I>*R 8 \tm-X\tgftoX^X-b£< 

[in] 



5. R 1 N R 2 N R 3 N R 4 > R 5 , R 6 > R 7 RTfR* tf^V^/Ug 
Xh 5f» 4 fB^i^o 

6. R 1 N R 2 % R 3 , R 4 % R 5 &tfR 6 H^y^mXh^O , R 7 S. 
tfR 8 ^7K^^-Cfe5»^4fBm^^o 

8. [i v] t?*$n5{b^* s > [v] : 
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N. 



m 



^OR 2 



R e O \ OR 4 
OR s 



ttTytf-frmxitT ? R 1 , R 2 s R 3 % R 4 x R 5 &t>*R 6 it 

10. R 1 , R 2 % R 3 , R 4 % R 5 RVR 6 ^-0^mxh?>m^ 
1 1 . -m& [IV] : 



K^, R 1 N R 2 % R 3 % R 4 , R 5 WR 6 tell-Xte^ftoTV^JX 

12. R 1 x R 2 , R 3 % R 4 , R 5 &tfR 6 
1 1 !B3$£><fb^o 

1 3. [III] : 




R e O \OR 4 
OR 5 
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14. R 7 &U?R 8 #^yi?A«*e*>«|»*9ll 3|aft0ft^ 0 

15. R 7 RVR 8 #*3WK^-C*>6I»3|«1 3fBJR©ffc£4feo 

16. X3JS^a:^Bft^&5tt*^l 3fB«©{b-&«>o 

1 7. HR5* [I I I - a] : 
[IH-a] 



18. R 7 a &T?R 8 a ^ V^/WS^fe*»*« 1 7 ffi8©fc£4fco 
1 9 . — [ I I I - a ] : 



[i i r] : 
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[nr] 



,8a 



X 



NH 2 

2 0. R 7 a RVR* a tf^^S^&SfflM&gl 9©tto3KJij5fe 0 . 
2 1 . [ I I I -a] "C^ttS t K7^^-/Wfti»#tfS, - 

^[11 I -b] : 



2 2. R 7 a &tfR 8 8 ^ys?/H5Tf*>!J, R 9 ^t-^h^^*;U^- 

2 3. -jfiS* [I I I -b] -?^c£;ft5fc K9S?y5?^-/H|J»#:# % - 
jR5S [ I I I - c ] : 



[5#K R 7 " &tfR 8 a ttlfl-XttJlfcoTVvCt>J:<* «OfISSr, 




p9-NH 




WO 01/62769 PCT/JPOl/01289 

55 

2 4. R 7 a &tfR 8 a ^^/uS-CfeDx R 9 iJt-^f^^M; 

2 5 . -«5S [ I I I - c ] T?£$*l£ t K9 x / J^IP, 
-/K [I I I - e] : 



.OR 78 



5 

thymmftZs m^mm*-?-®*. c 1 1 1 — a: : 



NH 
IJJH 2 

R9 .NH 

26. R 7 8 &tfR 8 a R 9 # t h**s%A<$~ 

2 7 . -jR5£ CI I I - e ] "C^$tl<5 5> fc Kn ^i/Tt h 
-$5£ [III — fl : 

Iffl-q 
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2 8. r 7 a rvr 8 • #^^s-e&5ff#«2 7um(Dmmm 0 

2 9. -JR5£ [II]: 



3 0. R 1 , R 2 , R 3 , R\ R 5 , R 6 > R 7 &t>*R 8 
3 1. R 1 , R 2 % R 3 , R 4 , R 5 2fctfR 6 tf^^Wg-Cfc >!K R 7 
10 3 2. -JK5*; [I I I — b ] : 



k^, r 7 a ^R 8 ■ te7kmm<D&mmz. R 9 i47>;/i©Ms^t 

3 3. R 7 a &tfR 8 a tf^P^mX-foV , R 9 dU-^b^V^/^=- 
15 ^S-Cfe5|f^3 2|B«^b^o 
3 4. HD&'ll I I - c] : 




R^OR 4 
OR 



Wf> % R 1 x R 2 n R 3 R 4 % R 5 &TJ*R 6 ttlBl-XttftfcoTVvCfcJ^ 



R 9-NH 
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,7a 



pn-c] 



,8a 



R 9 ~ NH 



3 5. R 7 8 &rj?R 8 a as^y^/UJS-Cfc 0 x R B #t-^h*^*/K?=- 

3 6. -#5£ [I I I -b] t^SttSfc K9^^^*-/Mi*#*, 
-UW: [III — g] : 



«^[III-d] : 




[ni-g] 




Iin-d] 



[At, r 9 tar s y gcD^g^-f ] -c^snst K9^^»*#^siss 

15 
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